Extracellular matrix elasticity modulates TGF-β-induced p38 activation and myofibroblast transdifferentiation in human tenon fibroblasts.
Extracellular matrix and the cytokine TGF-β influence scar formation in an interdependent fashion. In this study, the impact of extracellular matrix elasticity on TGF-β-induced signal transduction and myofibroblast transdifferentiation was examined. Primary human tenon fibroblasts were seeded on collagen-coated glass coverslips (rigid environment) or collagen or polyacrylamide gels (elastic environment) of different compliance and stimulated with TGF-β. Myofibroblast transdifferentiation was assessed by reverse transcription-quantitative polymerase chain reaction (RT-qPCR) and Western blot analysis for the marker gene α-smooth muscle actin (SMA), and SMA incorporation into stress fibers was determined by confocal immunofluorescence microscopy. CTGF transcription was assessed by RT-qPCR. Signaling pathways were examined by Western blot using phosphospecific antibodies and by immunofluorescence microscopy. TGF-β-dependent myofibroblast transdifferentiation was enhanced in a stiff environment. Increasing matrix elasticity attenuated TGF-β-induced myofibroblast transdifferentiation and the associated CTGF expression. TGF-β-induced p38 activation was reduced on elastic substrates. The results suggest that matrix elasticity influences TGF-β-dependent activation of p38 signaling and subsequent myofibroblast transdifferentiation. Biomechanical cues represent an important determinant of scarring processes. Therefore, cellular signals elicited by mechanotransduction deserve consideration in the design of novel antifibrotic strategies.